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Future transport policyDespite bringing many external beneﬁts, economic growth has not solved all problems. In Japan today two
problems seem to stand out: an aging population and the need to protect the population from natural disas-
ters. The ﬁrst problem has long been noted but the population is aging so fast that society seems incapable of
adjusting properly to the new situation.
Japan experienced a huge earthquake and tsunami on 11 March 2011 that took more than 21,000 lives and
destroyed tens of thousands of homes. The disaster also damaged the nuclear power plant in Fukushima.
As a result, tens of thousands more people have been forced from their homes to live in refugee camps out-
side the contaminated areas. These events have caused a reassessment of the issue of disaster safety.
The two problems mentioned above appear to be separate issues, but are in fact closely related. For example,
the majority of the victims of the recent natural disaster were elderly and we have not built a system to im-
prove their situation.
This paper discusses transport policies for future generations in Japan in connection with the problems above.
© 2011 Published by Elsevier Ltd. on behalf of International Association of Trafﬁc and Safety Sciences.1. Transport must respond to social change
1.1. Rapidly aging population
It is a well-known fact that economic development brings longer
average lifespans.1 Since most people desire to live longer, this is
something to be welcomed. In Japan, however, development came
very fast—the fastest mankind has ever experienced, and people
were unprepared for it. Table 1 shows the percentage of population
older than 65 for a few select countries, including future projections.
One can seek reasons for the rapid aging of the Japanese population
in the aging of postwar baby boomers, the declining birthrate, and the
postponement of marriage by young Japanese, etc., but a discussion of
suchmatters is beyond the scope of this paper. Still, other social changes
related to an aging population can be noted.
Traditionally, older people lived together with the family of one of
their children. They were supported and cared for within their families
as part of single households. Families now are smaller and older people
more often live alone or with only their spouse. The percentage of single
or two-person independent households among people older than 65 in-
creased from36.9% in 1990 to 52.3% in 2007 and is still increasing rapidly
by more than 1 million people a year. Japanese families may simply be
approaching European or US norms but the speed creates newproblems.ta GDP and the median age of
sevier Ltd. on behalf of InternationaHow to care for an ever-increasing number of elderly independent
households is becoming a serious social problem.
An increase in the percentage of older people means a decline in
the percentage of the working age population who are supposed to
take care of them ﬁnancially or otherwise.2 Support once provided in-
dividually is now provided by society. The social security bill is
skyrocketing.
Transportation and other social infrastructure have been geared to
accommodate the rapid economic growth of previous generations. In-
dustrial use drove the construction of more highways, high-speed
rail, and airports. Speed was emphasized due to the increasing value
of time to business people and to minimize parts inventories for
manufacturing ﬁrms, not for the convenience of the elderly.
Another notable change can be found in the minds of older people.
Table 2 shows the labor participation ratio for older people in selected
developed countries. In the long run it is clear that a rise in per capita
GDP brings a decline in labor participation by older people. But the
United States and Japan (and a few other countries such as Iceland
and Korea) have much higher ﬁgures than the world trend.3 We can
enumerate possible reasons for this. The high US ﬁgure probably relates
to the abolishment of compulsory retirement and a more skewed in-
come distribution in the '90s and '00s.
The Japanese are known as workaholics. Yet Japanese, like other
people, do not prefer to work if they have spacious, comfortable2 For example, the labor force participation ratio declined from 63.0% in 1990 to
60.2% in 2008.
3 World trends in labor participation ratio with per capita GDP per capita are shown
(Fig. 1).
l Association of Trafﬁc and Safety Sciences.
Table 1
Percentage of population older than 65.
World Japan US UK France China Korea
1990 6.1 12.0 12.3 15.7 14.2 5.5 5.0
2000 6.8 17.3 12.4 15.9 16.1 6.8 7.3
2010 7.6 23.1 13.0 16.6 17.0 8.2 11.0
2020 9.3 29.2 16.1 18.5 20.9 11.7 15.4
2030 11.7 31.8 19.8 20.9 24.3 15.9 23.2
Source: Population Division of the Department of Economic and Social Affairs of the
United Nations Secretariat [1].
Table 2
Labor participation ratio for people older than 65 (2008).
Male Female
65–69 70 or older 65–69 70 or older
Japan 49.6 20.4 26.0 8.5
US 35.6 14.6 26.4 8.1
Sweden 21.9 16.6 12.6 8.4
UK 22.4 5.7 12.4 2.0
Germany 9.9 3.3 5.6 1.2
France 5.4 1.0 3.1 0.4
Source: ILO LABORSTA [2] (Extracted 13 July 2011).
57Y. Sakakibara / IATSS Research 35 (2012) 56–61houses in which to live and plenty to eat and wear. They also want to
pursue their hobbies and other interests after retirement. But almost
all questionnaire surveys reveal that most older people want to work
as long as there is a job for them, even at subsistence pay levels. A
possible reason for this is that most assets of the elderly are small
plots of overvalued land,4 such that their real standard of living is
not as high as per capita GDP suggests. Older people also now want
to be independent rather than depend on their children.
The economic and social behavior of older people in Japan must be
studied carefully because our social infrastructure must be rethought
at least in part to accommodate their needs.1.2. Transport policies for future generations
When we talk about the elderly, we must recognize that there are
many kinds, depending on level of physical health, mental traits, and
desire for social life. There are elderly people who can drive an automo-
bile, or who can walk up steps and run, but also those who can neither
go to a medical clinic nor buy a bus or train ticket without assistance. In
order to supply mobility for them we must diversify our transport
services.
In Japan, the government has classiﬁed the elderly into two catego-
ries by age: 65–75 (category one), and 76 and older (category two). This
classiﬁcation may make things easier for social security administration,
but it is inadequate from the standpoint of providing transportation for
the elderly. Our goal must be to provide the elderly with economical,
appropriate means of transportation without a loss of safety.
There are people in Japan who, from a safety perspective, propose
raising barriers to the elderly to drive such as raising the driver's li-
cense renewal fee after a certain age, shortening the term of validity
to one year instead of three, requiring that a doctor perform amedical
check for Alzheimer's, and stricter practical driving tests and paper
examinations about trafﬁc rules and regulations. They think it
would be best for senior citizens to voluntarily return their driver's
licenses to the authorities, and for the police to conﬁscate the license
of any senior citizen involved in an auto accident.4 Japan is densely populated, with more than 80% of people living on the plains that
make up just 16% of the total land area. It is impossible to compare land prices between
countries, but Japanese highway corporations pay roughly 25 times more for the same
amount of land than the US average. This ﬁgure compares GDP per km2 of ﬂat land be-
tween US and Japan.While it is true that the number of auto accidents involving senior
citizens is increasing, this alone cannot be enough reason for discrim-
inatory treatment. Part of the rise in accident numbers simply reﬂects
the increasing population of older people and the increased percent-
age of older people among drivers. Furthermore, some auto accidents
involving older people are caused by the recklessness of younger
drivers.
There are other types of proposals to discourage older people from
driving, such as senior citizen discount fares or free passes for mass
transit. Such proposals are also welcomed by environmentalists.
Some municipalities have adopted this type of measure, usually
with less than happy results. In urban areas, the increased demand
caused by free and discounted passes made public transport more
crowded and pushed full-fare commuters back to private transport.
Public transport revenues decreased, creating a higher-than-expected
ﬁnancial burden for municipalities. In suburban and rural areas, people
complained about the unequal distribution of beneﬁts and/or
demanded that free public transit should be extended to suburban
and rural areas.
It is easy to talk about modal shifts without loss of welfare or mis-
allocation of resources, but very difﬁcult to attain. Indeed, some of the
measures proposed and executed tend to reduce mobility of older
people such that they becomemore dependent on society. Eliminating
road accidents may be one of our policy goals but it is not the only goal.
The automobile remains the most convenient mode of transport,
supplying door-to-door mobility for older people. Particularly in the
countryside where one has to drive to pick up the newspaper, mail
cards at the post ofﬁce, conduct everyday shopping, or go to the hos-
pital for a checkup, an automobile is an absolute necessity.
Tomake Japanese roads safer, both soft and hard policies are needed.
On the soft side, safety education is badly needed at the senior high
school level in Japan. Until now, driving lessons and safety education
have been conducted at private driving schools authorized by the police
department. Such topics have never been taught at a formal educational
institution. But it is best to learn careful driving and safety rules when
students are young.
A few years ago, the transport authority tried to force senior
drivers to place a yellow sticker on any car they drove so that younger
drivers could be a little more careful around them. But the stickers
were unpopular and few put them on their cars; many senior citizen
drivers were indignant about its discriminatory nature.
Hard aspects of road policies will have more direct effects.
Improvements to daily-use roads are needed. Many roads in
urban and rural areas in Japan lack sidewalks and there are often no
marks between automobile and pedestrian areas, much less bicycle
lanes. Most rural roads are paved and have two lanes, but many lanes
are very narrow and lack shoulders. They were built for carts, small
compact cars, and very light trucks. But heavy trucks and dump trucks
now run on these roads. More accidents occur at crossroads, since
drivers cannot see cars coming from other directions as there are
no cleared edges. Sidewalks, wider lanes and shoulders, and edge
cuts are much more urgent than raising barriers to driving for senior
citizens.
The biggest obstacle to road construction and improvements in
Japan has been land acquisition. Traditionally in Japan, and in Asian
countries for that matter, there is no concept of “eminent domain.”
It was okay when the emperor and his government could take private
property at will, but under imported democracy in Japan private
property rights became almost absolute. The US Constitution and
the Japanese Constitution have similar wording on private property
such as “due process.” But in the US, due process does not include
owner consent, while in Japan it does. As was shown in the case of
Narita Airport and elsewhere, even small pieces of land cannot be
taken for public use without the owner's consent. What we need for
road improvement is a new interpretation of “public use” and to es-
tablish the concept of “eminent domain.”
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entail greater disutility for older people in Japan. At big city bus stops,
for example, there are often many buses coming and going in many
different directions. Older people need more time to identify which
bus is going to their destination. They need more time to get on and
off, to sit down, and to stand up in moving coaches. Railroad stations
and airports are too large for them, with long walking distances and
few benches offering rest. Such disutilities scare them away from
such modes, increasing their isolation and dependence on society. It
is necessary to ameliorate such disutilities to increase older people's
patronage.
The current generation of senior citizens in Japan has two distinct
characteristics. They are much more polite than younger people. They
may be a little more aggressive among their peers, but toward people
of working age, they are almost always apologetic. They feel sorry for
taking more time in buying tickets or for getting on and off buses and
coaches. They also hesitate to use machines with which they are un-
familiar. Many do not use computers, email, copiers, mobile phones,
vending machines, etc. Facing a line of ticket machines, they wonder
whether they should put money in ﬁrst or to push the fare button
ﬁrst, or determine the exact fare to their destination. Society has
changed so fast and many of them cannot catch up. Transportation
services have to respond to the various needs of these people.
A trip often uses several modes of transport. In Japan, connections
between different modes are not necessarily smooth. Part of the rea-
son is that different modes have belonged to different departments
within the Transport Ministry. Each looks at other modes as rivals
rather than partners. At urban railroad stations, taxi stands and park-
ing lots for private cars are often located far from the station entrance.
Seamless intermodal connection would help increase senior citizen
mobility [4].
Finally, there are elderly people in both urban and rural areas who
cannot drive. In the city there aremore chances for an independent elder-
ly household to satisfy daily needs by walking, public transportation, and
taxi. But in the countryside there is a need to supply diverse ways to pro-
videmobility, such as the use of shared cars and stationwagon services to
the hospital, shopping centers, welfare ofﬁce, and daycare facilities. This
is part of the cost of an aging population andwe should be able to provide
all sorts of peoplewith at least one kind of efﬁcient and comfortablemean
of transport.
2. Economic growth and the safety myth
2.1. Natural disaster or manmade disaster?
Ever since a huge earthquake and tsunami hit northeastern Honshu
(Iwate, Miyagi and Fukushima prefectures), on 11 March, the mass
media have been ﬁlled with criticism of local and central governments,
Tokyo Electric Power Company, and the planners and engineers who
insisted that the infrastructure and power plants were safe. It is only
natural for the mass media to try and ﬁnd the criminals who brought
such tragedy to the region. It was not, they argue, a natural disaster
but a manmade one. Such criticisms no doubt represent the sentiment
of the people in the region. They would say that they had continued
to live along the coast because planners and engineers pledged that
new high-water embankments would protect them from tsunami.
And that they had agreed to the construction of atomic power plants
in their region because governments, power companies, scholars, plan-
ners, and civil engineers all said the plants were absolutely safe from
natural disasters. Yet now all say they never could have anticipated
that such a huge earthquake and tsunami would ever strike the coast.
However shrewd these criticismsmay be, the people also share in
the responsibility because they were persuaded not only by words
but also by the material beneﬁts of locating atomic power plants in
their areas such as sizable tax revenue increases and infrastructure
investments. Nuclear power plants often drove regional growth.Naturally they were built in areas where little prospect of future eco-
nomic development existed. In other words, nuclear power plants
have been ameans to attain regional development and balanced eco-
nomic growth in the country. The author's conclusion is, of course,
that there are few disasters that do not share both natural and
human causes.
Japan has always had earthquakes and tsunamis. In the 20th cen-
tury, there were more than 100 earthquakes stronger than magnitude
7.0. In the ﬁrst decade of the 21st century through 2010, the number
was 21. The northeast coast had three notable earthquakes before
2011:
1896: earthquake and tsunami: magnitude 7.6, dead and missing
18,158
1933: earthquake and tsunami: magnitude 8.3, dead and missing
1408
1960: tsunami (Chile earthquake), dead or missing 61
After these earthquakes and tsunamis, people living in the region
had to make a big decision whether to continue living in the ﬂatlands
at the coast with newly constructed tide barriers or to move to higher
land. It was an economic decision, much like a cost–beneﬁt analysis.
Many villages in the region decided to move to higher land after
1896 and also after 1933. However as time passed and memories of
the disaster faded, people found that living on higher land was not ef-
ﬁcient for farming as in the ﬂatlands or ﬁshing in the sea. Gradually,
people returned to coastal areas. After 1960, many communities
constructed taller and stronger banks that reassured people such
that more came to live behind the banks.
The earthquake of 11 March 2011 was exceptionally strong
(magnitude 9.0). According to seismologists, earthquakes of this
size occur once in a thousand years. Of course it completely shattered
the safety myth. The aggregate loss caused by the earthquake and tsu-
nami is tentatively estimated to reach 16.9 trillion yen (roughly 21 bil-
lion dollars, at \80=$1). This ﬁgure excludes losses caused by damage
to the nuclear power plant in Fukushima. Including these would add
trillions if they could be calculated.
The Japanese economywill recover in due time but it will certainly
take longer than was expected at the early stage of the disaster.
2.2. Damage to transport facilities and their restoration
Transport is a lifeline, especially during natural disasters. Fortu-
nately, earthquake damage to transport infrastructure was relatively
small this time compared with damage to housing, farming and
power plants.
Among transport infrastructure, airports were the least damaged
(Map 1). Air transport played a critical role in the immediate rescue ac-
tivity. There are four airports in the region: Sendai, Hanamaki, Fukush-
ima, and Misawa. No passengers or airport staff were injured by the
earthquake and tsunami. Three airports were closed temporarily to
commercial airplanes although they remained open to rescue planes
and helicopters. The fourth, Sendai Airport, was damaged seriously.
The entire area of the airport was submerged due to land subsidence.
About 200 automobiles and other rubble carried by the tsunami were
sitting on the runway on 11 March. But by 17 March the runway had
been partially opened to rescue planes thanks to the tremendous efforts
of the Japanese Self-defense Forces and a task force from the United
States military.
While airports were closed to scheduled ﬂights, nonscheduled
ﬂights played a signiﬁcant role in the immediate rescue activities.
By 5 July JAL had ﬂown 2390 nonscheduled ﬂights and carried
190,000 people, while ANA had ﬂown 1572 ﬂights by the end of
June and carried 142,000 people into the devastated area, including
more than 1500 doctors and accompanying medical staff from all
over Japan.
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Fig. 1. Labor force participation rate of age 65 and more and GDP. Source: United Nations [3].
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been the trunk line for people movement. According to JR East,
1200 points on the line were damaged and needed repairs. Repairs
were originally estimated to take more than two months but full ser-
vice between Tokyo and Aomori was actually resumed by 29 April
(see Map 2). Prior to restarting full service, JR East opened individual
sections as soon as repairs were done because people could use other
means such as local rail lines or roads between the Shinkansen line
and their destinations.
The highway system in the area has a similar structure to that of
the Shinkansen. The Tohoku Motorway runs north to south, more or
less intermediate between the seacoast and the central mountain
range. Repairs were necessary here and there but recovery was
quick and smooth.
Seaports (see Map 3) for freight were also damaged but other
nearby ports were able to substitute for their functions at least in
part.5 For rescue and relief, an American air carrier anchored offshore
served as a base for helicopters.
Both railways and roads faced problems with local feeders and lines
along the coast. Rubble on the roads had to be cleared immediately to
bring food and clothes to disaster victims. Therefore, construction and
farmingmachines and graders fromnearby prefectureswere assembled
to do the work. However, a few local railroads along the coast have not
yet recovered and should perhaps be abandoned anyway due to limited
demand.
A noteworthy strategy of the road recovery program was its “teeth
of a comb” approach. The ﬁrst step was, of course, to repair damage to
the Tohoku Motorway (north–south). The second step was to concen-
trate on clearing the “teeth” linking the motorway and the seacoast.
The second step was ﬁnished by 16 March with 15 west-to-east teeth
opened for trafﬁc. After 18March, theymoved to new emergency reha-
bilitation operations. This strategy of focusing all efforts on each step
has been considered a success (see Fig. 2).5 For example, all container ships (foreign trade) changed their destination from
Ofunato, Sendai, Onahama, and Hachinohe (damaged) to Akita-Funakawa and Sakata
(no damage). See Map 1.3. Lessons for transport planning
3.1. Multimodal approaches
We should maintain a functioning multimodal system (see
Table 3). We found that each mode played an indispensable role at
the time of disaster.
The four main Japanese islands extend from northeast to southwest
formore than 2000 kmbut theirwidth is narrow,widest at just 300 km.
Naturally, all transport modes (air, road, rail, and coastal shipping) run
roughly parallel from northeast to southwest. Intermodal competition
is unavoidable and also desirable for consumers. In a time of natural di-
saster, however, each mode played a complementary role with system-
atic coordination among them. It is wise to maintain such a system in a
country where more than 100 earthquakes occur each century.Kesennuma Kesennuma
Minami Minami
sanrikucho sanrikucho
Ishinomaki Ishinomaki
Fig. 2. “Teeth of a comb” approach. Source: MLIT, Tohoku Regional Bureau [5].
Aomori
Morioka
Ichinoseki
Sendai
Fukushima
Nasushiobara
Omiya
Tokyo
March 22
April 7
April 29
April 25
April 12
March 15
March 12
0 200km
Map 2. Recovery schedule for the Tohoku Shinkansen.
Fukushima
no damage
Sendai
Shonai
no damage
Misawa
no damage
Ibaraki
no damage
3/14 reopen
0 200km
Map 1. Airports in the Tohoku Region.
Sakata
0 200km
Map 3. Location of seaports.
Table 3
Relative share of passenger and freight among modes (2007).
Auto Rail Coastal shipping Air
The number of passengers 74 25 0 0
Passenger kilometers 65 29 0 6
Freight tons 91 1 8 1
Freight ton kilometers 61 4 35 0
Source: Ministry of Internal Affairs and Communications [6].
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Where the network is deﬁcient is in land routes between the Sea
of Japan and the Paciﬁc. The reason is simple enough: the central
mountain ranges. Roads and railroads had been built by utilizing
river valleys and by digging tunnels. We should plan more carefully
the fail-safe aspect of the system as a whole. The intersections of
same mode and different modes should not be consolidated because
if an earthquake hit such an intersection alternative routing would
be impossible.
3.3. Information transparency and coordination in announcements
In a time of crisis, people are often confused by contradictory infor-
mation. Announcements should be coordinated rather than issued by
each related agency. When the earthquake came this time everybody
tried to escape to higher ground by automobile, clogging the roads.
Many were swept away by the tsunami still in their cars. Each munici-
pality should establish escape routes to higher ground in advance, for
both foot and auto trafﬁc, and preferably conduct exercises at least
once a year. Facedwith the fact thatmany disaster victimswere elderly,
eachmunicipality badly needs to build rescue networks for elderly peo-
ple who do not have means of mobility.6
Concluding remarks
Transport policies suggested in this paper could be very costly.
Motorways and multi-runway hub airports were costly but contribut-
ed to economic growth. In previous generations, economists could as-
sume that investment in social overhead capital would reduce the
cost of direct productive activities. But building sidewalks or adding
new lanes to feeder roads in the countryside, or building additional
inter-modal connections or local airports, may contribute very little
to economic growth, instead raising the cost of direct productive ac-
tivities and reducing international industrial competitiveness.
Furthermore, such investments will never be ﬁnancially self-
supporting. Local airports played an important role in this time of cri-
sis, but most such airports had few scheduled ﬂights during normal
times. Maintenance costs would far exceed revenues from landing
fees. Any agency would try to avoid building land transport in the
countryside where demand is low. Therefore, municipalities ask the
central government for such investments.
However, the budgetary constraints on the central government
tend to be very tight given the aging population. What we need are
certain objective rules for additional investment in social infrastruc-
ture. Cost-beneﬁt analyses are full of ambiguity and often become
tools for pork-barrel politics. Yet if one could carefully establish pa-
rameters for calculation, they could still be useful. Under the new
rules, we should not forget to include the cost of the potential for nat-
ural disasters, since risk, security, and economic efﬁciency are key to
future investment.6 The percentage of elderly citizens in the population differs by region with the pres-
ence or absence of large urban centers. (For example, in 2009 the national average was
21.5%, the average for the six prefectures in northeastern Japan was 24.2%, and the av-
erage for the four prefectures surrounding Tokyo was 19.0%.)
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